Lysosomal enzyme phosphorylation. Recognition of a protein-dependent determinant allows specific phosphorylation of oligosaccharides present on lysosomal enzymes.
We have investigated the basis for the specific recognition of lysosomal enzymes by UDP-GlcNAc:lysosomal enzyme N-acetylglucosaminylphosphotransferase. This enzyme is responsible for the selective phosphorylation of mannose residues on lysosomal enzymes. Two mammalian lysosomal enzymes, cathepsin D and uteroferrin, and two nonlysosomal glycoproteins were treated with endo-beta-N-acetylglucosaminidase H to remove those high mannose oligosaccharide units which are accessible on the native protein. These proteins were then tested as inhibitors of three different glycosyltransferases. The endo H-treated lysosomal enzymes were shown to be specific inhibitors of the phosphorylation of intact lysosomal enzymes. Proteolytic fragments of cathepsin D, including the entire light chain and heavy chain, did not retain the ability to be recognized by the N-acetylglucosaminylphosphotransferase. These findings indicate that the intact protein portion of lysosomal enzymes contains a specific recognition determinant which leads to high-affinity binding to the N-acetylglucosaminylphosphotransferase. The expression of this determinant appears to be dependent on the conformation of the protein.